Muscarinic receptors and their mRNAs in type 2 Goto-Kakizaki diabetic rat prostate.
As increasing evidence is pointing towards the relationship between diabetes and benign prostatic hyperplasia/lower urinary tract symptoms, we investigated the pharmacological properties and gene expressions of the muscarinic receptors in type 2 diabetes rat prostate. Twelve- and 70-week-old male Goto-Kakizaki (GK) rats and age-matched male Wistar rats were used in this study. The densities of muscarinic receptors (B(max) values) were determined by saturation studies with [(3)H]NMS ([N-methyl-(3)H] scopolamine methyl chloride) in the prostatic membrane particulates. The participation levels of M(1), M(2), and M(3) receptor protein and mRNA levels in the prostate were investigated by immunoblot analysis and real-time polymerase chain reaction (PCR), respectively. The B(max) values in 12-week-old Wistar and GK, and in 70-week-old Wistar and GK rat prostates were 36.0 +/- 2.8, 49.4 +/- 11.4, 22.0 +/- 2.2, and 47.0 +/- 4.1 fmol/mg protein, respectively. However, there were no significant differences in the affinity constants between any groups. Immunoblot analysis showed the existence of significant amounts of M(1), M(2), and M(3) receptor subtypes in each rat prostate. According to real-time PCR studies the rank order of expression levels of muscarinic receptors mRNA subtypes in the prostate were M(3) > M(2) > M(1). In each receptor subtype in each group, diabetes induced up-regulation of mRNAs while the advanced age of the rats was related with down-regulation of mRNAs. Our data indicated that type 2 diabetes induced up-regulation and age-related down-regulation of the expressions of muscarinic receptors and their mRNAs in the rat prostate.